Background: Prostate cancer is the third most commonly diagnosed cancer among males in Pakistan but very little is known about risk factors among the Pakistani population. Therefore a hospital-based, case-control study was carried out in Faisalabad to identify potential risk factors. Materials and Methods: This study was based on 140 prostate cancer cases and 280 normal controls. Logistic regression was used to estimate odds ratios and 95% confidence intervals for odds ratios to assess the relationship between prostate cancer and different risk factors. Results: Family history of prostate cancer, age, smoking, obesity, consumption of red meat and frequent use of fat items significantly increased the prostate cancer risk (odds ratios and 95% confidence intervals On the other hand, more consumption of fruit, fluid intake and better lifestyle (physical activity) significantly reduced the risk of developing prostate cancer with odd ratios and corresponding 95% confidence intervals of: 0.27, 0.11-0.61; 0.05, 0.02-0.12; and 0.28, 0.13-0.58. Conclusions: The results of the present study suggested that age, family history of prostate cancer, smoking, obesity, fluid intake, frequent use of fat items, consumption of fruits and better lifestyle might be associated with prostate cancer among Pakistani males.
Introduction
Prostate cancer is the most frequently diagnosed malignancy among males in developed countries (Jemal et al., 2011) . The assessments of Global cancer incidence in 2002 shows that the prostate cancer become the fifth most common diagnosed cancer in the world and second most common cancer in males . Prostate cancer is the second leading cancer among Americans. It is estimated that about 233,000 new cases of prostate cancer will be diagnosed in the United States in 2014 which is 27% of all the malignancies among males and the estimated number of deaths will be almost 29,480. A man's life time risk of prostate cancer is one out of seven (Siegel et al., 2014) . Like other countries of the world it is very common in Pakistan. It is the third most commonly diagnosed cancer in males with a ratio of almost 7% of all malignancies (Ahmad et al., 2009) .
In general, all men over 50 years are at risk of the development of prostate cancer. However different diseases like prostate cancer have different risk factors. Family history of prostate cancer, old age, obesity, alcohol consumption and smoking were important risk factors of this disease (Hosseni et al., 2010) . Prostate cancer is a disease of elderly men. In the United States more than 70% of all the prostate cancer patients were mostly more than 65 years and very rare cases were observed among men less than 50 years old, but after the age of 50 years,
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Muhammad Naeem Bashir 1 *, Muhammad Riaz Ahmad 2 , Akram Malik 3 the incidence and mortality rates showed a sharp increase. Family history of prostate cancer is considered to be a major risk factor for this disease. The men having affected father or brother with prostate cancer had double risk of developing this disease and the risk was further increased, if a lot of first degree relatives were history of prostate cancer (Crawford, 2003) .
More consumption of fats, especially red meat and dairy products was observed to increase the risk of prostate cancer (Wolk, 2005; Pourmand et al., 2007) . On the other hand, risk of prostate cancer was inversely associated with more consumption of fruit and vegetables (Jian et al., 2005; Tyagi et al., 2010) . Very little is known about risk factors of prostate cancer in Pakistani population, so it has encouraged us to carry out this case control study for better understanding of the disease.
Materials and Methods
This is a hospital-based case control study, conducted in three major hospitals of Faisalabad (Pakistan) during September, 2012 to August, 2013. The selected hospitals were Punjab Medical College Allied hospital, Madina Teaching Hospital and PINUM Cancer hospital, Faisalabad. The study was based on 140 histologically confirmed cases of prostate cancer and 280 normal controls. All the cases and controls were interviewed face to face in the hospitals using the structured questionnaire.
The questionnaire included information about socio demographic factors (age, marital status, residence), lifestyle habits such as alcohol consumption, smoking and physical activities (exercise, sports), detailed medical history and family history of prostate cancer, history of vasectomy, fluid consumption and usual eating habits such as red meat, fats items and use of fruits. Alcohol drinking and history of vasectomy were not reported by any participant due to Muslim country.
Lifestyle of the participants was taken as ordinal variable having three categories, sedentary, normal and active lifestyle. A sedentary lifestyle means that the person has no leisure time for exercise, sports and physical active hobbies. A normal lifestyle is a lifestyle in which up to 40 minutes are consumed for exercise and such other physical activity, while active lifestyle has more than 40 minutes for leisure time for exercise and sports. BMI was calculated on the basis of height and weight as weight/height 2 (kg/m 2 ).
The response variable was binary and the explanatory variables were categories as nominal, ordinal and quantitative type. In descriptive analysis bivariate tables were used for explaining the count of each potential risk factor for both cases and controls. In analytical approach, the binary logistic regression model was applied to estimate the odds ratios and 95% confidence interval for odd ratios to evaluate the association of significant risk factors of prostate cancer by using SPSS version 16.0 software. The goodness of fit for the model was assessed by Omnibus and Hosmer-Lemeshow test. A variable is considered to be statistically significant if P-value is less than 0.05.
Results
This study was based on 420 individuals, including140 confirmed cases of prostate cancer and 280 controls. Table  1 shows the characteristics of cases and controls with respect to different risk factors. The mean age of cases and controls was 70 years and 57 years respectively. Age could not be matched because there were less male persons who visited the hospitals in older age as controls than cases. Mean age difference between the cases (70 years) and control (57 years) were distinct, which is due to the fact that prostate cancer is the disease of an elderly age. The prostate cancer was found to be more frequent in the age of 65 year or more. The number of prostate cancer cases of age 65 years and above was 105 (75%). Marital status was similar in both cases and controls, but the literacy rate was almost two times less among the DOI:http://dx.doi.org/10.7314/APJCP.2014.15.23.10237 Risk Factors of Prostate Cancer: A Case-control Study in Faisalabad, Pakistan cases as compared to controls. The cases and controls were almost similar with respect to education, marital status, residential area and family history of cancer. The proportion of men with family history of prostate cancer was higher in cases than controls. The proportion of men with history of smoking and obese men (BMI>25) was higher in cases. The proportion of men using frequently red meat and fat items was higher in cases than controls. On the other hand consumption of fruit was lower in cases than controls.
From Table 2 , it was observed that out of 280 controls 261 (93.2%) were correctly predicted as controls while out of 140 cases of prostate cancer 119 (85%) were correctly predicted as cases. The overall numbers (percentages) of correctly classified and misclassified of subjects were 380 (90.5%) and 40 (9.5%), respectively. The percentage of correct classification was very high, which means that the fitted model is adequate. Table 3 shows the relationship between different risk factors and prostate cancer in terms of odd ratios and 95% confidence intervals of odd ratios. In this multivariate analysis, we observed that age particularly 55 years and above had an almost 17-fold greater risk for prostate cancer as compared to age less than 55 years (OR: 16.862, p=0.000) Family history of prostate cancer was strongly associated with the increase in risk of prostate cancer (OR: 7.324, 95% CI: 1.798-29.841, p=0.005). Obese men with BMI greater than 25 had more than five-fold enhanced risk of prostate cancer (OR: 5.793, 95% CI: 2.668-12.579, p=0.000).
Smoking was associated with the increase risk of prostate cancer (OR: 2.470, 95%CI: 1.178-5.179, p=0.017). Consumption of red meat and fat items were also positively associated with elevated risk of prostate cancer.
On the other hand, the risk of prostate cancer tends to be decreased with frequent use of fluid intake (OR: 0.052, 95%CI: 0.024-0.115, p=0.000). The risk of prostate cancer was also declined with increasing consumption of fruit. Better lifestyle (moderate physical activity) was also observed to be inversely associated with prostate cancer risk.
Discussion
Prostate cancer is very common cancer among males in Pakistan like other countries of the world. During 1998-2002, prostate cancer was the fourth common cancer among men in Karachi (Pakistan) with an age standardized incidence rate was 10.1 per 100,000 men while mean ages of the cases were 67.4 years (Bhurgri et al., 2009) . This is similar to Asia-Pacific region (9.9 per 100,000) but much lower than the whole world (32.8 per 100,000) (Baade et al., 2013) . The incidence and mortality rates of prostate cancer are remarkably different in various geographic regions with highest rate in northern America and the lowest in Asia (Hsing et al., 2000) . The incidence rate per 100,000 is 119.9 in northern America, 35.5 in southern Europe, 17.3 in eastern Europe, 10.9 in western Asia and 7 in east Asia . In this study, some probable risk factors (age, smoking, family history of prostate cancer, lifestyle, diet, and etc.) were evaluated and compared with other studies from all over the world.
Age is considered to be the strongest determinant factor for prostate cancer in our study, which has been recently shown in an Indian study (Ganish et al., 2011) . The incidence of prostate cancer increases with age, particularly over the age of 60 years (Pourmand et al., 2007) .
The present study has shown significant increase of developing prostate cancer among men with a family history of prostate cancer. Many studies have evaluated an increased risk of developing prostate cancer for males with a family history of prostate cancer (Meister et al., 2002; Giovainnucci at al., 2007; Kicinski et al., 2011) . Men with a family history of prostate cancer had 1.5 to 4 times more chances of developing prostate cancer as compared to without family history (Negri et al., 2005) . Furthermore, the majority (63.8%) of early onset prostate cancer incidences reported a positive family history of prostate cancer and more than 40% having a definite first degree affected relatives (Lange et al., 2012) .
In this study, smoking was observed to be positively significant. Tyagi et al. (2010) investigated that smoking had almost 5 times higher risk of developing prostate cancer as compared to non-smokers. Many other studies have also found positive association between smoking and prostate cancer (Gong et al., 2008; Huncharek et al., 2010; Algota et al., 2011) .
Our study shows that obesity and prostate cancer were directly related to each other. Giovannucci et al. (2007) observed in their study that taller height and higher BMI (obese men) were positively associated with fatal prostate cancer.
In this study, the use of fats items and red meat consumption was considered to be positively associated with prostate cancer risk. Pourmand et al. (2007) investigated that the risk of prostate cancer was significantly higher with increasing consumption of fats. These results are also supported by Lee et al. (1998) and Wolk (2005) . Sonuda et al. (2004) also found that the consumption of red meat was positively associated with prostate cancer risk. In this study it was observed that better lifestyle (physical activity) was inversely related with prostate cancer risk. Tori and Matheson (2004) investigated that the average risk of developing prostate cancer was 10-30% reduced with exercise/ normal lifestyle. Fluid intake was investigated to be negatively significant. It states that a person, who consumes 7 or more glasses of fluid (water or any other type of liquid) per day, had almost 94% protection against prostate cancer. Jian et al. (2004) investigated that increasing frequency, duration and quantity of green tea consumption reduced the risk of prostate cancer.
In the present study, more consumption of fruit was considered to be negatively associated with prostate cancer risk. Tyagi et al. (2010) observed in their study that frequent use of citrus fruits and melon reduced the risk of prostate cancer. Many other studies reported that consumption of fruits and vegetables were inversely associated with prostate cancer risk (Kolonel et al., 2000; Jian et al., 2005) .
In conclusion, the case control study revealed that age, family history of prostate cancer, smoking, obesity and more consumption of fats items could be considered as potential risk factors for prostate cancer in Pakistani males. Moreover, better lifestyle, fluid intake and frequent use of fruits were found to have protective effect against prostate cancer.
